Abstract
Introduction
Students' self-concept of ability in different academic domains, that is, the knowledge and perceptions individuals have of themselves in a particular subject area (Bong & Skaalvik, 2003; Brunner, Keller, Hornung, Reichert, & Martin, 2009 ) influences their academic performance and the academic careerrelated choices they make (Eccles et al. 1983; Marsh, Trautwein, Lüdtke, Köller, & Baumert, 2005; Valentine, DuBois, & Cooper, 2004; Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean, 2006) . Since these self-conceptions guide students' actual performance at school and hence their future education and related decisions, it is important to identify the factors that support the development of self-concept, particularly during the critical period of adolescence when self-concept of ability typically declines (Nagy et al., 2010; Wigfield et al., 1997) . Because the development of self-concept of ability has been suggested to be linked to interaction with other people (Dermitzaki & Efklides, 2000) , such as parents, the present study examined the development of self-concept of ability in literacy and mathematics among 231 Finnish adolescents from grade 7 to grade 9, and the role that mothers' and fathers' beliefs about their children's abilities play in this development. Also investigated was whether children's gender and level of performance influence the possible associations between parental beliefs and their child's self-concept of ability.
Self-concept of ability
Recent research has led to an understanding that self-concept is multidimensional and hierarchical in nature and is formed in social comparison and in communication with significant others (Bong & Skaalvik, 2003) . Thus, academic self-concept may be different for the domains of mathematics and verbal skills, for example (Arens, Yeung, Craven, & Hasselhorn, 2011) . Previous research has shown that mathematics and verbal self-concepts are almost uncorrelated although achievement in mathematics and verbal subjects substantially correlate (Marsh, 1990; Marsh, Byrne, & Shavelson, 1988) . The Internal/External Frame of Reference (I/E) Model focuses on explaining why this is. According to the I/E Model academic self-concept in a specific school subject is formed in relation to two comparison processes that are called "frames of reference" (Marsh & Yeung, 2001 ). In the external (normative/social comparison) frame of reference a student compares his/her own performance in a particular domain (e.g. mathematics) with her/his perception of other students' performance in this domain. In the internal (ipsative-like) reference a student compares his/her own performance in a particular domain (e.g. mathematics) with his/her performance in other school subjects (e.g. literacy). The actual self-concept in a particular school domain is formed in these simultaneous comparison processes. Thus, if a student is poor in mathematics compared to other students in his/her class (external comparison), but in comparison to his/her performance in other school subjects is doing better in mathematics than in other subjects, his/her mathematics self-concept can be good. Based on the Internal/External Frame of Reference (I/E) Model, as well as previous empirical studies showing that mathematics and verbal self-concept domains are distinct (Arens et al., 2011) , in the present study selfconcept is approached subject-specifically.
The Expectancy-Value theory by Eccles et al. (1983) provides a theoretical framework for selfconcept in the academic setting. According to the Expectancy-Value theory (Eccles et al., 1983; Eccles & Wigfield, 1995; Wigfield & Eccles, 2000) individuals' performance in school and their academic choices are explained not only by the extent to which they value the activity in question, but also by the expectancies they have for success in that activity (Wigfield & Eccles, 2000) . According to the theory, students' selfconcept of ability, that is, the individual's perception of his or her competence in a certain academic domain, influences the expectancies students have and, through these expectancies, different academic outcomes, such as performance (Wigfield & Eccles, 2000) . Theoretically, self-concept of ability is distinct from expectancy of success: self-concept of ability focuses on present ability while expectancies focus on the future. However, empirically these two concepts have not been found to be separate (Eccles et al., 1983; Wigfield & Eccles, 2000) .
Previous research has shown that students' self-concept of ability plays an important role in academic environments by directing behavior and effort in learning situations (e.g., Atkinson, 1964; Bandura, 1986; Eccles et al., 1983; Wigfield et al., 2006) . Students who believe in their abilities and expect that they can and will do well in a task are much more likely to perform better and to engage in an adaptive manner in such academic tasks than students who do not believe in their abilities and expect to fail in a certain task (Chapman, Tunmer, & Prochnow, 2000; Eccles et al., 1983; Pintrich & Schunk, 2008) . Similar results have been found among both younger school-aged children (Chapman et al., 2000) and adolescents (Caprara, Vecchione, Alessandri, Gerbino, & Barbaranelli, 2011; Eccles et al., 1983) , and in different academic domains, such as math (Chiu & Klassen, 2010; Eccles et al., 1983) and literacy (Chapman et al., 2000; Chiu & Klassen, 2009) . Among adolescents, self-concept of ability has further been found to predict career choices. It has been shown, for example, that students who have greater confidence in their math abilities are more likely to aspire to math-related careers than students whose confidence in their math abilities is lower (Eccles, 2007) .
Several studies have shown that the development of self-concept of abilities is a continuous process that starts at the very beginning of the school career. Young students typically have very positive, and even unrealistic, perceptions of their abilities during the first years of primary school (Aunola, Leskinen, OnatsuArvilommi, & Nurmi, 2002) , but as they grow older, their perceptions of their abilities become more realistic and more negative (Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002) . One important phase for the development of self-concept of ability is early adolescence (Preckel, Niepel, Schneider, & Brunner, 2013) . During this time, many physical changes and changes in a person's environment and social context take place. At the same time an educational transition usually takes place -the transition to secondary school. This transition means changes in adolescents' everyday social contexts, in the ways adolescents get feedback in school and in their frames of reference (see Wigfield et al., 2006) . The rates of self-concept of ability in mathematics and literacy have been shown to decline during elementary and secondary school (e.g. Wigfield, Eccles, MacIver, Reuman, & Midgley, 1991) . Because the earlier studies on the topic have mainly been carried out in the US (Eccles et al., 1983; Nagy et al., 2010) , Australia (Nagy et al., 2010; Watt, 2004) , or Germany (Nagy et al., 2010; Preckel et al., 2013) , it is not known, however, whether the results on the tendency of self-concept of ability to decline during the transition to secondary school apply to other cultural and educational settings. Consequently, the first aim of the present study was to examine the developmental changes in self-concept of mathematics and literacy abilities during secondary school in Finland.
The characteristics of the Finnish school system differ from school systems in some other countries. In Finland, children start their education by attending pre-school in the year they turn 6. In the year of their 7 th birthday children start compulsory comprehensive school which is divided into a lower level (i.e., elementary school; grades 1-6) and an upper level (i.e., secondary school; grades 7-9). In Finnish secondary schools all students are taught at the same academic level and students do not need to make decisions whether to take higher or lower level courses. This characteristic of Finnish school system is different from, for example, the system in Germany where students need to decide which achievement-based secondary school track they take . Because in Finland the compulsory courses are at the same level for everyone! both high-and low-performing students are studying in the same classrooms. Moreover, in Finnish comprehensive school education extra attention is paid to support particularly those students who have difficulties in their learning. The fact that Finnish school system includes well-developed support services for students suffering, for example, from learning difficulties has been suggested to partly explain Finnish students' academic success in worldwide PISA-studies (Välijärvi et al., 2007) . Overall, the fact that in Finland all students are taught at the same academic level independent of their level of performance or motivation and that extra attention is paid to support students with learning difficulties may positively impact the students' self-concept development, particularly among students showing lower performance.
The role of parents Previous studies have shown that ability-related self-concepts develop in interaction with one's environment, and are affected by evaluations of and feedback from parents (Bong & Skaalvik, 2003; Eccles et al. 1983; Gniewosz, Eccles, & Noack, 2014; Shavelson, Hubner, & Stanton, 1976) . According to the Expectancy-Value model proposed by Eccles and colleagues (1983) , parental beliefs about their children's abilities may affect children's self-concept of ability development through at least two mechanisms (see e.g. Eccles, 1993) . First, parents may directly tell their children what they think the child is good at (Jacobs & Eccles, 2000) . Second, parents can also provide different learning opportunities for their children based on their beliefs about their children's abilities (Jacobs & Eccles, 2000) . Children then interpret this information from their parents and incorporate it into their self-concept of ability (Jacobs & Eccles, 2000) .
There is also strong empirical evidence for the assumption that parents' beliefs about their children's academic performance affect children's subject-specific self-concept of ability (Eccles Parsons, Adler, & Kaczala, 1982; Frome & Eccles, 1998; Gniewosz, Eccles, & Noack, 2012; Jacobs, 1991; McGrath & Repetti, 2000; Phillips, 1987) . For example, parents' beliefs in their child's success in the literacy domain have been found to be positively related to sixth-grade children's self-concept of their literacy ability (Frome & Eccles, 1998) . Similar results have been found in the domain of mathematics (Eccles Parsons et al., 1982; . Although the importance of parental beliefs in the formation of children's self-concept of mathematics and literacy ability is widely acknowledged, there is some evidence that the role of parental beliefs in the development of students' self-concept may vary with age (e.g., . For example, Pesu, Viljaranta and Aunola (2016) found that teachers' beliefs played a bigger role than parents' beliefs in first-grade students' self-concept of mathematics and literacy ability development. , in turn, found that the effects of maternal child-related competence beliefs on students' mathematics self-concept increased during the secondary school transition, whereas the effect of grades decreased. Interestingly, after the school transition the impact of maternal competence beliefs decreased and the impact of grades increased. When interpreting the previous results on the topic it should be noted that although longitudinal procedures were applied when predicting children's self-concept of ability by parental beliefs, children's self-concept of ability may also play a role in parental beliefs.
The studies focusing on the role of parental beliefs in students' self-concept of abilities have also found some gender differences. For example, it has been shown that parents typically think that boys are better at mathematics than girls (Eccles Parsons et al., 1982; Eccles & Jacobs, 1987; Gunderson, Ramirez, Levine, & Beilock, 2012) , independently of children's actual performance in mathematics (Eccles, 1993; Eccles Parsons et al., 1982) . This has been shown to impact girls' self-perceptions in mathematics (Jacobs, 1991) . Conversely, parents tend to think that girls do better in literacy (Gniewosz et al., 2014) . Although there are studies focusing on these mean-level-differences in parental beliefs concerning boys and girls, less is known, however, whether there is variability in the relations among parental beliefs and their children's self-concept of ability between boys and girls. According to Simpkins, Fredricks, and Eccles (2012) it is important to study whether the associations among the indicators vary as a function of gender because socialization and cognitive theories suggest that the associations are not similar for boys and girls. According to these theories adolescents most likely act in a similar way as people who are most similar to themselves (Maccoby, 1998) . This suggests that mothers may have a stronger impact on their daughters than to their sons and fathers on their sons than their daughters (Maccoby, 1998) . Furthermore, testing the moderating effect of gender is important because it may have important implications for interventions (Simpkins et al., 2012) : if parental beliefs have different impact on boys and girls self-concept of ability, the interventions should take this into consideration when thinking the best ways to support girls and boys. Whether the effect of parental beliefs about their children's abilities on children's self-concept development is affected by the child's gender is thus far, however, underexplored.
Alongside gender it has been recently suggested that the child's level of performance may also impact the association between adults' beliefs and students' self-concept of ability (Pesu et al., 2016) . In the study by Pesu et al. (2016) , the impact of teachers' beliefs on first-grade students' self-concept of
96! mathematics and reading ability was different depending on the level of student's performance: among highperforming students, teachers' beliefs had a positive impact on students' self-concept of mathematics and reading ability, whereas among low-performing students, teachers' beliefs did not have this positive impact. Pesu et al. (2016) suggested that one explanation for this differential impact of teacher beliefs is that highperforming children are more prone to be affected by adults' beliefs than low-performing children as (owing to their cognitive abilities) they are able to make more accurate interpretations of adults' feedback and their own performance. Also, Bohlmann and Weinstein (2013) argued that children's cognitive reasoning skills affect the way they perceive, interpret, and attribute meaning to teachers' actions. Thus, it can be that students who have better cognitive skills are better able to interpret adults' feedback overall. However, the differential role that parental beliefs have on student self-concept, depending on the student's level of performance, has not to our knowledge been investigated among older children like secondary school students. Finding out differences in the associations between parental beliefs and students' self-concept of ability depending on students' level of performance might have important implications for interventions.
One further limitation of earlier research is that the majority of studies on the role of parental beliefs have focused on the role of mothers (for exceptions, see Frome & Eccles, 1998; Pesu et al., 2016) , to the relative neglect of the role of fathers' beliefs. However, it might be that mothers and fathers play a different role in their children's self-concept development (Frome & Eccles, 1998; MacGrath & Repetti, 2000; Maccoby, 1998) . Consequently, the second aim of the present study was to investigate the role of mothers' and fathers' beliefs about their adolescent children's abilities in mathematics and literacy in the development of adolescents' self-concept of ability during secondary school. Further, possible differences in these associations depending on the adolescent's gender, on the one hand, and level of performance, on the other, were investigated.
The research questions were:
a) To what extent Finnish adolescents' self-concept of mathematics and literacy ability change during secondary school? Based on earlier literature, we hypothesized that self-concept of mathematics and literacy ability decline during grades 7-9 (Nagy et al., 2010; Wigfield et al., 1991) . b) Do parental beliefs concerning adolescents' abilities predict the development of adolescents' self-concept of literacy and mathematics ability during grades 7-9? We hypothesized that mothers' and fathers' beliefs positively predict adolescents' subsequent self-concept of literacy and mathematics ability (e.g. Frome & Eccles, 1998; . c) Are there differences in the associations between parental beliefs and adolescents' selfconcept of abilities depending on adolescents' a) gender, b) level of performance? We set two alternative hypotheses concerning the gender differences in the associations. As the first hypothesis, we hypothesized that the associations of mothers' beliefs with adolescents' selfconcept of ability are stronger among girls than among boys whereas the associations of fathers' beliefs with adolescents' self-concept of ability are stronger among boys than among girls, as suggested by the socialization model (Maccoby, 1998) . As the second hypothesis, we hypothesized that gender does not play a role in the connections between mothers'/fathers' beliefs and self-concept of ability because previous studies have not found these kinds of gender differences (Pesu at al., 2016; Simpkins et al., 2012) .! Based one previous results by Pesu et al. (2016) , we also hypothesized that the role of mothers'/fathers' beliefs in self-concept of ability is stronger among high-than low-performing students.
Method

Participants
The present study is a part of a longitudinal study (the Jyväskylä Entrance into Primary School (JEPS) study (Nurmi & Aunola, 1999 ) focusing on students' academic and motivational development from the beginning of the school career until the end of comprehensive school. The sample comprised students from two medium-sized districts (urban or semi-urban areas) in central Finland. The present study focuses on the data obtained from the adolescents and their parents when the former were in the 7 th and 9 th grades. The participants were 231 students in grade 7 and 221 in grade 9 (in grade 7: 114 girls and 117 boys, in grade 9:107 girls and 114 boys) and their mothers (n = 221) and fathers (n = 191). The adolescents filled in questionnaires on their self-concept of ability in the spring of the 7 th grade and again in the spring of the 9 th grade. Performance in mathematics and literacy was assessed by tests in the spring term of the 7 th grade. All questionnaires and tests were performed during regular school hours in classroom group situations by trained investigators. Mothers and fathers were asked to fill in mailed questionnaires concerning their beliefs about their child's performance in mathematics and literacy in the spring of the grade 7. The response rate was 96 % for mothers and 83% for fathers.
The families participating in the study were to some extent more educated than the Finnish population overall (Statistics Finland, 2010) : 11.5% of mothers and 12.1% of fathers had no vocational education, 26.6% of mothers and 38.4% of fathers had a vocational education, and 61.9% of mothers and 49.6% of fathers had a degree from an institution of higher learning (e.g., polytechnic) or university. At the beginning of the 7 th grade, 68,3% of the children were living in a nuclear family, 13,5% were living in a blended family, and 9,1% were living in a single parent household.
Measures
Self-concept of ability in literacy and mathematics
Students' self-concept of ability in mathematics and literacy was measured with a questionnaire based on the ideas presented by Eccles and Wigfield (1995) . Students were asked to answer three questions, separately for mathematics and literacy (How good are you at mathematics / literacy? How good do you think you are at mathematics / literacy compared to the other students in your class? How hard are assignments related to mathematics / literacy for you (revised)) on a 5-point Likert-scale. Self-concept of ability in mathematics and literacy were scored separately by calculating the mean of the three items in each case. The Cronbach's alpha reliabilities for self-concept in mathematics in grade 7 and grade 9 were .87 and .89, respectively, and for self-concept in literacy .81 and .81, respectively.
Adolescents' performance in mathematics
Adolescents' performance in mathematics was assessed with the group-administered KTLT test (Räsänen & Leino, 2005) , which is a standardized math test for grades 7-9 (13-16 years). The test consists of 40 mathematical tasks (basic calculation and equation tasks, word problems, geometry tasks, measurement tasks), to be done individually. One point was given for each correct answer. The test was administered with a 45-minute time limit. The internal reliability of the test in the present data was .86. The internal reliability of the test in the normative data (N = 1,157) has been shown to be 0.88 (Räsänen & Leino, 2005) . The test has also been shown to correlate with other measures of mathematical skills (r = 0.61-0.78, p < 0.001; Räsänen & Leino, 2005) .
Adolescents' performance in literacy
Adolescents' performance in literacy was measured by three subtests taken from the Test of Word Reading, Spelling and Reading Comprehension (Holopainen, Kairaluoma, Nevala, Ahonen, & Aro, 2004 ): a) In the first spelling error task, participants were asked to mark with a vertical line on 100 words typed on a sheet of paper as many spelling errors (an extra, missing, or wrong letter in a word) as they could identify in 3.5 minutes. The score was the number of correctly detected errors. The test-retest reliability for the subtest has been shown to be 0.83 (Holopainen et al., 2004) . b) In the second word chain test, the participants were asked to separate understandable words in a word chain by drawing a line between the words. A total of 100 words were presented in chains of four words with no spaces between them. The adolescents were allowed 3.5 minutes to find the end of one word and the beginning of a new word in each chain and to mark it with a vertical line. The test was scored as the number of correctly found words. The test-retest reliability of the subtest has been shown to be 0.84 (Holopainen et al., 2004) . c) In the reading comprehension test, the participants were asked to read a four-page long story (The Hounds of the Village, written by Finnish author Veikko Huovinen), in which 52 words had been changed so that they did not fit in with the story (i.e., they were in contradiction with the meaning of the sentence, paragraph or larger text context). The participants were asked to underline all the inappropriate words they could find. A point was given for each correctly underlined word. The time limit for the subtest was 45 minutes.
The sum score of the standardized three subtest scores was taken as the measure of literacy performance. The Cronbach's alpha reliability of the sum score was .81.
Mothers' and fathers' beliefs about their child's performance in literacy/mathematics
Mothers' and fathers' beliefs were measured at the end of the 7 th grade with 2 items (e.g. How well do you think your child is doing in literacy/mathematics at the moment? How well do you think your child will do in literacy/mathematics in the future?) using a 4-point Likert-scale. The Cronbach alpha reliabilities of the scale were .92 (literacy) and .93 (mathematics) among mothers and .92 (literacy) and .93 (mathematics) among fathers.
Analyses strategy
The analyses were carried out along the following steps. First, the developmental changes in adolescents' self-concepts of mathematics and literacy abilities from grade 7 to grade 9, and possible gender differences in these changes, was investigated by repeated measures ANOVA. Second, hierarchical regression analyses were carried out to examine whether parents' beliefs about their adolescent children's abilities in mathematics and literacy play a role in the development of adolescents' self-concept of mathematics and literacy ability during secondary school and whether the role of parental beliefs differs according to the adolescent's gender or level of performance. In these analyses, adolescents' self-concept of ability in a specific school subject in the spring of the ninth grade (Time 2) was predicted by their selfconcept of ability in that subject in the spring of the seventh grade (Time 1), academic performance in that subject in the seventh grade (Time 1), gender, and mothers' or fathers' beliefs about their child's abilities in the spring of the seventh grade (Time 1). Each variable was entered stepwise in the analysis. The effects of mothers' and fathers' beliefs were tested in separate analyses. In order to determine whether any connection existed between mothers'/fathers' beliefs and the adolescents' subsequent level of self-concept of ability was influenced by the adolescents' gender or by the adolescents' level of performance, the related interaction terms (Gender X Belief or Academic Performance X Belief) were added to the analysis in the last step. Each interaction term was tested in a separate analysis. The analysis was carried out separately for self-concept of mathematics ability and self-concept of literacy ability. In order to be able to examine the effects of the
interaction terms, all the predictor variables were standardized before being added to the regression models and before calculating any interaction terms. The missing data was handled pairwise.
Results
The means (M), standard deviations (SD), and Pearson product-moment-correlations of the study variables are shown in Table 1 .
The results of repeated measures ANOVA showed that adolescents' self-concept of mathematics ability slightly declined from grade 7 (M = 3.41, SD = 0.82) to grade 9 (M = 3.30, SD = 0.94; F (1, 202) = 5.87, p < .05). Their self-concept of literacy also slightly declined during this period (Time 1: M = 3.54, SD = 0.70; Time 2: M = 3.44, SD = 0.72; F (1, 203) = 3.86, p = .05). Self-concept of literacy ability was higher among girls than boys across the measurement points (F (1, 202) = 21.14, p < .001), whereas self-concept of math ability was higher among boys than girls (F (1, 202) = 6.23, p < .05). No gender differences in the change in self-concepts from grade 7 to grade 9 were, however, evident. 
Math-related self-concept
The results of the hierarchical regression analyses for mathematics-related self-concept (see Table 2 ) showed, first, that individual differences in self-concept of mathematics ability were relatively stable from grade 7 to grade 9. Second, mothers' (β = .28, p < .001) and fathers' (β = .22, p < .001) beliefs about their child's abilities predicted adolescents' subsequent self-concept of mathematics ability at the end of grade 9, after controlling for the previous levels of self-concept of mathematics ability and mathematics performance: the higher the beliefs parents had about their child's mathematics ability in grade 7, the better the adolescents' self-concept of mathematics ability was in grade 9. Finally, the connections between adolescents' self-concept of mathematics ability and mothers' belief in mathematics was found to be different depending on the adolescent's level of mathematics performance (β = .13, p < .01). To examine this interaction effect further, Aiken and West's (1991) procedure was used. In this procedure, simple slopes for the mothers' belief variable in the prediction of adolescents' mathematics self-concept were calculated and presented using standardized scores separately for adolescents who showed either low (-1 SD) or high (+1 SD) levels of mathematics performance. The results are shown in Figure 1 . The results showed that among high-performing adolescents, mothers' beliefs positively predicted subsequent self-concept of mathematics ability, whereas among low-performing adolescents this positive effect of mothers' beliefs was weaker. The impact of parental beliefs was similar for boys and girls. Note 1. *** p < .001, ** p < .01, * p < .05
The effects of mothers' and fathers' beliefs were each tested in separate analyses. Similarly all interaction terms were tested in separate analyses. 1 R 2 varies depending on which variables are included into the model as predictor variables. Figure 1 . The impact of mothers' beliefs on students' mathematics related self-concept among low, medium and high-performing students
Literacy-related self-concept
The results of hierarchical regression analyses (see Table 3 ) showed, first, that individual differences in self-concept of literacy ability were relatively stable through grades 7-9. The results showed further that, after controlling for the previous level of self-concept and literacy performance, mothers' or fathers' beliefs did not predict adolescents' self-concept of literacy ability. No Parental Belief X Gender or Parental Belief X Performance interaction effects were found either. .03 C X D1
.02 C X D2
.08
Note 1. *** p < .001, ** p < .01, * p < .05
The effects of mothers' and fathers' beliefs were each tested in separate analyses. Similarly all interaction terms were tested in separate analyses.
Discussion
The present study aimed to contribute to the literature on students' self-concept of ability by examining, first, to what extent developmental changes in self-concept of mathematics and literacy abilities occur among Finnish students across secondary school and, second, what role mothers' and fathers' beliefs play in the development of adolescents' self-concept of mathematics and literacy ability during this period. Furthermore, whether the possible associations of parental beliefs with adolescents' self-concepts of abilities are influenced by adolescents' gender or level of performance was investigated. The results showed first that both self-concept of mathematics and literacy ability slightly declined during secondary school. Second, mothers' and fathers' beliefs about their child's abilities predicted changes in the adolescents' self-concept of ability, but only in mathematics: the higher the beliefs parents had about their child's mathematics ability in grade 7, the better the adolescents' subsequent self-concept of mathematics ability was in grade 9. Furthermore, the role of mothers' beliefs in adolescents' self-concept of mathematics ability was found to be particularly strong among those adolescents who showed a high level of mathematics performance. Finally, gender did not have an effect on the connections between parental beliefs and adolescents' self-concept of ability development in mathematics or literacy.
The Development of Self-Concept of Ability
The results of this study showed first that adolescents' self-concept slightly declined during secondary school among both girls and boys. This result is consistent with previous results reported among US (Nagy et al., 2010; Wigfield et al., 1991) , German (Nagy et al., 2010) and Australian students (Nagy et al., 2010) and suggest that also in the Finnish context the secondary school years are an important time for the development of self-concept. The period of the transition to secondary school brings many changes in adolescents' lives. Their everyday social contexts change, the ways they get feedback at school change, and their frames of reference change (see Wigfield et al., 2006) . It is noteworthy, however, that in the present study the decline in self-concept was only minor. One explanation for there being only a slight decline in self-concept can be found in the Finnish national curriculum guidelines, according to which teachers should focus on motivating both boys and girls equally to learn and to help them build a positive self-concept. Thus, it is possible that since Finnish teachers are aware of the importance of supporting self-concept construction, students receive much support from their school in this area, and thus show less of a decline in self-concept during adolescence.
The Role of Mothers' and Fathers' Beliefs in Self-Concept of Ability Development
The results of the present study showed further that mothers' and fathers' beliefs predicted students' self-concept of mathematics ability development across secondary school: the higher parental beliefs at the beginning of secondary school, the higher the adolescent's self-concept in mathematics at the end of secondary school. The results are in line with Eccles et al.'s Expectancy-Value theory which suggests that parental beliefs affect their children's self-concept of ability (Eccles Parsons et al., 1982; Frome & Eccles, 1998; Lau & Pun, 1999; McGrath & Repetti, 2000) . Previous empirical research on the role of parents in students' self-concept of ability development, however, has mainly focused on the role of mothers' beliefs whereas that of fathers' has received less attention. However, there is some evidence that mothers and fathers both play a role in their children's self-concept of ability development in both mathematics and literacy (Frome & Eccles, 1998; Gniewosz et al., 2014) at least among sixth-grade students (Frome & Eccles, 1998) and fifth-to seventh-graders (Gniewosz et al., 2014) . The results of the present study also indicate that in secondary school both mothers' and fathers' beliefs have an impact on adolescents' self-concept of ability in the domain of mathematics. This result adds to the literature since previous studies on the role of parents have not focused on this particular age group.
However, the present results are inconsistent with those of previous research insofar as mothers' and fathers' beliefs did not play a role in their adolescents' self-concept development in the domain of literacy. There are several possible explanations for this result. First, it is possible that achievement feedback is less clear in literacy than in mathematics, which would help explain why parents had a more evident role in adolescents' self-concept development in mathematics. Another possibility is that because mathematics is typically considered a more difficult school subject than literacy, and because there is a clearer declining trend in the self-concept of mathematics ability, the self-concept of mathematics ability is particularly prone to external feedback. Third, previous studies showing connections between parental beliefs and their children's self-concept of ability development have been conducted in cultural settings other than Finland. Research has revealed that Finnish children attain fluency in native language reading and writing earlier, by the end of the first school year (Seymour, Aro, & Erskine, 2003) than for example English-speaking children, whose rate of literacy skills development is more than twice as slow (Seymour et al., 2003) . Slower literacy skills development has been attributed to fundamental linguistic differences in syllabic complexity and orthographic depth (Seymour et al., 2003) . For this reason, Finnish parents might involve themselves less in their children's literacy-related studies than mathematics studies, also later on. Thus, parents might have less information about their children's success in literacy than in mathematics and thus less influence on their children's self-concept in literacy than in mathematics.
The results of the present study showed, finally, that the role of mothers' beliefs about their adolescent child's mathematics ability was dependent on the level of the adolescent's performance: mothers beliefs were positively related to their children's self-concept of mathematics ability among high-performing adolescents but less so among low-performing adolescents. These results are in line with the results of Pesu et al. (2016) , who found that the role of teachers' beliefs on first graders' self-concept of mathematics and reading ability differed depending on the level of the student's performance: teachers' beliefs had a positive
impact on students' self-concept of mathematics and reading ability only among high-performing students, not among low-performing students. There are several possible explanations for this result that mothers' beliefs play a role, particularly among high-performing children. First, it might be that mothers communicate their beliefs, even where they are equally positive, differently to children whose levels of performance are different. Thus, the effect of mothers' beliefs would be different for children who perform differently at school. Second, it could be that students interpret mothers' cues about their beliefs differently depending on their level of performance. Bohlmann and Weinstein (2013) argued that children's cognitive abilities influence their perceptions and interpretations of teachers' actions. It is possible that children's cognitive abilities influence their perceptions of external feedback overall. Thus, it could be that high-performing adolescents are cognitively better able to accurately perceive and interpret mothers' beliefs (see also, Pesu et al., 2016) .
The present study showed that gender had no effect on the development of self-concept of ability in either mathematics or literacy. This result is consistent with previous studies showing similar patterns in the development of self-concept in boys and girls (e.g. Nagy et al., 2010) . The results of the present study showed further that gender did not influence the relationship between mothers' and fathers' beliefs and adolescents' self-concept of ability development. Since Finland can be considered an egalitarian culture (Chiu & Klassen, 2009; Chiu & Klassen, 2010) , there might be fewer gender differences overall. In an egalitarian culture, individuals are taught to view, value, and act towards one another as equals based on their common humanity (Chiu & Klassen, 2009; Chiu & Klassen, 2010) . People learn these practices and values through formal and informal socialization, including through schooling (Chiu & Klassen, 2009; Chiu & Klassen, 2010) . Finnish culture is also considered as having little characteristics of a masculine culture (Chiu & Klassen, 2009; Chiu & Klassen, 2010) . In masculine cultures males are typically favored in higher status roles, and women have lower income (Cheung & Chan, 2007) . Because gender roles are rigid in masculine cultures, this may lead, for example, girls to value mathematics learning less, devote less time to studying mathematics and have lower mathematics self-concept than boys (Hofstede, 2003; Wigfield, Tonks, & Eccles, 2004 ). As Finland is considered an egalitarian and less masculine culture than many other cultures (Chiu & Klassen, 2009; Chiu & Klassen, 2010) , Finnish children grow up in a society where boys and girls are treated more equally than in cultures that are less egalitarian. This may explain why the present study did not show any gender differences in girls' and boys' self-concept of abilities and why the impact of parental beliefs was similar for boys and girls.
Limitations
This study has its limitations. First, the study was carried out in just one educational setting, Finland. As it is possible that parental beliefs play a different role in students' self-concept of abilities in different educational settings and cultures, further cross-cultural research on the topic is needed. Second, even though a longitudinal procedure was used in the present study, it might be that some third factor not controlled for explains the predictions found. One should, therefore, be cautious before making any judgements about the possible causality of the results. Third, the measure for mothers' and fathers' beliefs included two questions only. In future research measurements including more items to measure parental beliefs should be used to replicate the results found here.
Overall, the results of this study suggest that during secondary school Finnish adolescents' selfconcepts of mathematics and literacy ability undergo a slight decline, and that in the domain of mathematics both mothers' and fathers' beliefs about their children's abilities play a role in the development of adolescents' self-concept of ability. It is important that both mothers and fathers know what role they play in the formation of their children's self-concepts of ability. Because parents receive information about their children's success at school indirectly, i.e. via grades and feedback from teachers, they might tend to think they do not have much of a role in their children's academic-related life. It is important that schools and teachers in particular inform parents about the crucial role they can have on their children's self-concept development in different academic domains. Teachers and school personnel should inform parents about the
